Gilts ( n = 187) were randomly assigned to either the Hurnik-Morris housing system (HM) or a conventional gestation crate system (GC) prior to breeding. The Hurnik-Morris system provides housing for sows in small groups. Gilts were synchronized for estrus and bred to Duroc Hampshire commercial crossbred boars. Gilts were reared in their respective housing systems through their gestation period. Housing system during breeding and gestation of sows did not affect their respective piglet mortality and piglet viability levels. The slightly higher feet and leg problem scores for the HM sows at weaning may indicate a necessity for farrowing accommodation that will allow movement of sows during lactation.
Introduction
Problems in disease management are associated with intensification of production (Muirhead, 1983; Ekesbo, 1988) . A greater incidence of health problems is reported in herds with confined sows housed on concrete floors without bedding as compared to herds less intensively reared. Ekesbo (1988) associated higher morbidity and respiratory diseases with confinement. Though lameness is reported to be common in individual pens, severe competition among sows and poorer disease control were found in paddock and yard systems (Muirhead, 1983) . Fritschen (1977) indicated that slatted floors have more harmful effects on rear legs than on front legs. D' Allaire et al. (1986) has classified the major causes for attrition of sows on farms.
A new computer-controlled group housing system for breeding-gestating swine has been previously described (Morris and Hurnik, 1990; Morris et al., 1993) . The Hurnik-Morris ( HM) system addresses several important animal welfare concerns with existing gestation-crate confinement systems. The HM system permits socially coordinated eating and resting, controlled and socially undisturbed feed consumption, physical exercise, and regular exposure to boars. The objective of this study was to compare the relative productivity and health of sows reared in the HM and gestation crate ( GC) systems.
Materials and Methods

Animals.
One hundred eighty-seven gilts (Yorkshire) in eight breeding groups were synchronized for estrus and bred to Duroc × Hampshire commercial crossbred boars. Gilts were randomly assigned to either HM or GC housing systems prior to breeding. The flooring for the HM system consisted of partially slatted floors and the gestation crates had solid floors with a scrape alley. Following estrus synchronization, gilts were weighed and an ultrasonic backfat probe was taken at 6 to 7 mo of age as described by von Borell et al. (1992) . There were 62 and 70 sows successfully bred in the control-gestation pen ( GC) and the HM housing systems, respectively. All experimental animals were fed approximately 2.0 kg/d of a standard gestation ration and 5.5 kg/d of a nursing sow ration. These rations contained 14.9 and 15.0 MJ/ kg of digestible energy and 14% and 15.5% crude protein, respectively. Feeding times during gestation for the GC and the HM sows were 800 and 1530 and 800, 1100, and 1430, respectively. A common farrowing barn with 18 farrowing crates (.75 × 2.1 m ) was used for both GC and HM sows. Each crate was placed in an elevated (30 cm) pen (measuring 1.5 × 2.1 m ) with plastic-coated, expanded metal flooring (K-Coat or Tenderfoot). Sows were weighed and probed for backfat thickness upon entry (after breeding) into the gestation and farrowing barns and again at weaning time.
Health Parameters. Gilts that failed to breed were removed from the trial. Sow feet, leg, and skin abrasion scores were assessed by recording leg movements and the integrity of the integument on the shoulder, side, and ham of the pig by the method described by Koning (1984) and Evans et al. (1989) . The feet and leg movement scores were based on the following defined procedure: 1 ) unrestricted movement without any evidence of pain, 2 ) some impediment in walking, 3 ) stiffness in walking, 4 ) stilted gait, and 5 ) extreme difficulty in walking. Skin abrasion scores on the shoulder, side, and rump were based on the following defined procedure: 1 ) no lesions, 2 ) moderate surface scratches, 3 ) swellings and abrasions, 4 ) severe swellings and numerous abrasions, and 5 ) open wounds. A similar evaluation was done in this study at introduction into the test pens, at transfer into the farrowing quarters, and at weaning.
Sows and piglets that died were submitted to the Veterinary Laboratory Services Branch of the Ontario Ministry of Agriculture and Food located at Ridgetown for accurate diagnosis of the cause of mortality.
Statistical Analysis. All continuous responses were subjected to analysis of variance procedures according to the model given below using the GLM procedure (SAS, 1985) . Responses were examined to determine the closeness of fit to the assumptions of the analysis of variance. The statistical analysis assumed the following model: Y ijk = m + G i + H j + GH ij + BX ijk + e ijk , where Y ijk is the response and BX ijk the breeding weight of the k th individual in the j th housing system and the i th group, m = the overall population mean, G i = the random effect of the i th ( I = 1,2,...,8) breeding group, H j = the fixed effect of the j th ( j = 1,2) housing system, GH ij = the random effect of the i th group and j th housing system, and e ijk = the random error N(0,s 2 ) . Breeding weight was used as a covariate for the analysis of the production and health parameters. The GH mean square was used as the experimental error variance for comparison of housing systems. A probability level of P < .05 was used to identify statistically significant differences. Correlations among the production traits were computed on the error line of the analysis of variance.
Results and Discussion
Leg movement scores (Table 1 ) and lesions of the integument (Table 2 ) were low in both GC and HM sows despite the fact that higher levels of lesions were noticed on the sides and hams for HM sows prefarrowing. Koning (1984) reported higher lesion scores on the withers upon introduction to their study than prior to farrowing and a decrease in the incidence of lesions over time on the limbs and shoulders. However, total body lesion scores of individually housed sows tended to increase with age. In view of the low leg movement scores attained, both the HM and GC sows exhibited no real difficulties in locomotion (Table 1 ) or in maintaining the integrity of their integument (Table  2) . However, the significant increase in leg movement scores (Table 1 ) at weaning of the HM sows indicated some welfare concerns with the farrowing facilities for these sows. Two features of the farrowing quarters that could contribute to these observations were the total wire meshed floors and close confinement of the sows throughout nursing. Although scores were different between prefarrowing and weaning measurements, the scores remained well within acceptable levels. However, significant trends in a negative direction must be addressed if welfare status is to be improved. This finding may also indicate the need to farrow pigs in facilities congruent to their breeding and gestation rearing areas. Analysis of piglet mortality revealed no differences ( P > .05) between piglets born of HM and GC sows in number of stillbirths and very early deaths, or deaths due to crushing, starvation, scours, or infectious diseases (scours, pneumonia, etc. ) (Figure 1) . Figure 2 illustrates the pattern of total mortality of piglets born from GC and HM sows over the 28-day nursing period. The majority of deaths occurred during the first 3 d after-farrowing. Barnett et al. (1987) and Friend et al. (1988) observed that no differences occurred for piglets alive at 72 h or at 28 d for tethered, individual crate, loosestalled, or dirt-lot rearing of gestation sows. These findings were similar to those between the GC and HM systems (Figure 2) . The difference in housing conditions between the HM and GC sows was likely not sufficiently large enough or long enough to generate a significant impact. The major causes of mortality were stillbirths, crushing, and starvation, which agree with previous experience in the Ridgetown herd (DeSchutter, 1987) .
Earlier studies by von Borell et al. (1992) and Morris et al. (1993) showed advantages for the HM sows in reproductive performance, physiological function, and ability for these sows to express a greater variation of behaviors.
Implications
The Hurnik-Morris system provided less restrictive housing conditions for its occupants; however, no deleterious effects on the health of the sows and piglets were observed. The slightly higher leg movement scores of Hurnik-Morris sows at weaning might indicate a need to place sows in farrowing facilities that provide space for movement.
